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DECLARATION UNDER 37 CFR §1.133 of Peter Kuhlmaun 



Connnissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 



I, Peter Kahlmann, hereby declare ihat; 

1 . I am the same Peter Kuhlmann who is idoutifiecl OS a co-inventor in the above- 
identified application ("our apphcadon"). 

2. In 1977 1 received a PhD degree m Cheamstry from the Technische University 

Clansthal in Clausthal-Zelleifeld, G^many, 

3. From 1 978 to the present 1 have been employed by Asbland-Slldcbemie-Kemfest 
GmbH, where I have perfCtfined work involving paints and coatings. My cuiTOTt title is 
Business Manager. i 

4. T am a co-inventor of U. S- Patent No. 4,772,490. 



1 



PAGE 5/1 1 ' RCVD AT 2/1712004 5:01:59 PIW [Eastern Standard Time] * SVR:USPT0-EFXRF-115 * DNIS:8729306 ' CSID:612 331 7401 ' DURATION (inni-ss):03-14 



0 2^07/^004 16:03 FAX 612 331 74 01 IPLM GROUP, P-A. 

^04/12 '03 DO le^ll FAX +49 59 41304111 Vossius & PartBer 



[gl006 
g]003 



TJSSN 09^00,901 Docket No. 15 8-P-CI553US 

5, I have the Final Rejectioi^ niailed June 4, 2003 and the Office Action 
mailed November 18, 2003, cited U.S. PateiilNo. 3,639,315 (Rodriguez) and the G€a:man 
priority dociunent for our application. 

6, Rodriguez does not anticipate our claimed two-component paint system- 
Rodriguez describes a urethane-modifiBd version of (he air-diyiag or baking single-component 
paints discussed at page 2, lines 21 - 27 of our application. Rodriguez xnodiBes a hydroxyl- 
containing resin by reaction with an isocyanate to form '*urethane-rnodified, water-dispersible 
resins" (sec for example col. 1 , lines 65-67, col. 4, lines 69 - 71 aDd coL 5. lines 59 - 60). The 
hydroxyl-isocyanate reactian is cacried ont 'tintil snbsrantially all of the organic iaocyanaie has 
reacted" (see for (sxample col, 2, Lmes 16 - 19). The lesulting product is a siagle-componeni 
paint that forms a stable dispersion in water (see for example coL 1 , lines 57 - 62) and which 
can be stored in liquid form for long periods of time if it is not exposed to significant amounts 
of oxygen. Whan Rodriguez's single-component paimt is applied in a thin film to a substrate, 
curing takes place by reaction of ambient oxygen with available double bonds in the unsaturated 
fatty acid portion of the water-dispersible resin. This reaction of ambient oxygen with the 
available double bonds is what Rodriguez refers to when he says that his products are "cfli>able 
of air drying in a short time'\ see coL 1, lines 18-20. 

7, To further explain the differences between our claiinM two-component paint 
system and Rodriguez, the folLowing experiments were carried out by me or under my direction. 
The espoiments compared our Exanrple 4 formulation and Rodriguez' s Example 2 and 6 
formulations. Out Bxan^le 4 foimulation is an unpiiemenled two-component paint, whereas 
Rodriguezes Example 2 and 6 formulations were unpigmented single-component paints. 
Rodriguez's Example 2 and 6 formulations respectively represent Rodriguez's lowest (7% 
based on allcyd solids) and higjiest (16% based on alkyd solids) exemplified toluene 
diisocyanate (JDT) addition levels. Each formulation was mixed thoroughly and allowed to 
stand for 10 minutes before application to a Substrate, or mixed for 60 minutes (as was done in 
Rodriguez Example 2) and allowed to stand 24 hours before application. The coaied subsrrares 
ware dried in an oven for 1 hour at 80* C, tested 24 hours later to adjust the samples to the 
envTrontnental conditions under which die samples finaUy were tested, and evaluated as shown 
below: 
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Adhesioii 
1 


20^ 




Water 


Acetone 
Resistance 


Methyl Ethyl 
Ketone 
Resistance 


Oiir Example 
4t 10 mintite 
standing time 


TTO 


88 


96 


> 240 hours 


> 100 double 
rubs 


> 100 double 
nibs 


Our Example 
4, 24 hour 
standing lime 


TT5 


1.5 


12 


<: 1 minute 


2 double rubs 


2 double rubs 


Rodriguez's 
Examples 2, 
24 hour 
StandingJimB 


TTl 


88 


94 


60 minutes 


3 double rabs 


3 double rubs 


Rodriguez's 
Example 6, 
24 hour 
sianding time 


ITS 


58.2 


9LS 


60 Eoinutes 


12 double 
rubs 


12 double 
rubs 



lOnaTTOloTTS scale in which TT 0 signifies no failure and TT 5 signifies total failure. 
^ On a 0 10 1 00 scale in which higher values rfepresent higher gloss. 



The above table cleJiriy shows that our example is ^vantageous compared to Rodriguez" 
examples and to our exainple pBrfbrmed according to the teaching of Rodriguez. The above 
results show that the two-component paint of our E:tcample 4 is not the same as and has much 
better solvent resistance (not only water but also Acetone and Methyl Ethyl Ketone 
Resistance) than Rodiigixez's Example 2 and Example 4 single^component paints. 
Furthermore, the adhesion and gloss properties are better. 

Applicant believes that the difference in properties is caused i .a. by the fact that in Rodriguez 
the isocyanate has substantially reacted with the alkyd resm before the paint is applied to the 
substrate (see also claim 1 of Rodriguez section 3). The curing of the paint according to 
Rodriguez OX) the substrate is done by cross-linking of the unsaturated double bonds by means 
of air oxygen. 

Contrary to Rodriguez the two-component composition according to the present application is 
applied to a substrate before a substantial part of the iaocyanate has reacted ^vidl the alkyd 
resin. The curing according to the present application is done by the reactioa of isocyanate 
with ttie ancyd resin. 
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If one applies the teaching of Rodriguez (sabstaxttiaJly reacting the isocyanate wi^ the allcyd 
resin before application to a substrate) to the present applicatios (see our Example 4, 24 hours 
standing time), the properties of the pamt are poor. 

8. To further explain the diffeafences between our claimed twa-component paint 
system and Rodngoez, I note that our claim 1 r&dtes (a) a ^two-componeiu paint system"^ (b) in 
which "the first cotnponent and second component are forcmihited to provide a paint containing 
at least a stoichlomeiiic ratio of isocyanate groups to. hydroxyl group$", und (c) 'Svith no more 
than 30% of the bydroxjl groups being pre-ieacted with isocyanates", I will refer to these 
quoted phrases as 'Item (a)'', "Itian (b)" and "Item (c)'\ and corapaic Ihem to Rodriguez's 
worldns examples. 

9. Rodriguez's Example 1 describfis an all:yd resin whose hydroxyl content can ba 
calculated at 4.07 wt. %. The Rodriguez Example I resin is the starring aJiyd resin for 
Rodriguez to be modified with isocyanate and> therefore, not a t^o-component paint system 
(items (a) - (c) are not fulfilled). 

10. Rodriguez's Example 2 describes a smgle-component paint foimcd by reacting a 
watx3jr dispersion of the Rodriguez Example 1 resin with TDL The TDI would have had 49 wt, 
% isocyanate content (if a Technical CJrade) or 51 .2 wt ^ isocyanate content (if a Research 
Grade), Applying the basic isocyanate value formula ftom page 7, lines 29 - 31 of our 
application and a worst-case (Research Grade or highest isocyanate contrat TDI) assumption to 
Rodriguez Example 2, the basic isocyanats value wo^uld be; 

42 X 1 00 X 4.07 wt. % hydroxyl iu the second component 

basic isocyanate value = " ~" 

17 X 51.2 wt- % isocyanate in the first component. 

= 19.64 

Thus 19.64g of Research Grade TDI would be equivalent to lOOg of the Rodriguez Example 
1 allcyd resin solids. Rodriguez; Example 2 added 7g (7%) TDI per lOOg altyd resin solids. 
This was less than the basic kocyanate value and less than a stoichiometric ratio of isocyanate 
groups to hydroxyl groups. The Rodriguez Example 2 paint is not a two-component paint 
system (see Item (a)) and is not a paint containing at least a stoichiometnc ratio of isocyanate 
groups to hydroxyl groups (see Item (b)). 

11. Rodriguez's Example 3 describes two pigmented pahits, namely a paint 
formed by adding pigment to iha Rodriguez Example 1 unmodifi^^d resin and a paint formed 
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by adding pigment to the Rodriguez Exaat^Jle 2 urethane-modificd resin. As already 
explained in secdon 9 above, the first Rodriguez Example 3 paint is not a two-component 
paint system (since no isocyanate is added none of itsms (a) -<c) apply). The second Rodriguez 
Example 3 paint is uol a two-component pmt system either (see Item (a)) and is not a paint 
containing at least a stoichiometric ratio of isocyanate groups to hydTOxyl groups (sea Hem (b)). 

1 2. Rodriguez' s Example 4 describes a single-component paint formed by reacting a 
water dispersion of the Rodriguez Exanxple 1 resin with phenyl isocyanate. Applying ihe 
above-motioned basic isocyanate valne formula and assuming 35.3 wt. % isocyanate content 
for phenyl isocyanate yidds abasic isocyanate valae of 28.5- Thus 28.5g of phenyl isocyanate 
would be equivalent to lOOg of the Rodriguez Example 1 alkyd resin solids. Rodriguez 
Example 4 employed lOg (10%) phenyl isocyanate per lOOg alkyd resin solids. Tbis was less 
than a stoichiometric ratio of isocyanate groups to hydroxyl groups. The Rodriguez Example 4 
paint is not a two-component paint system (see Hem (a)) and is not a paint containing at least a 
stoichiometric lado of isocyanate groups to hydioxyl groups (see Item (b)). 

13. Rodriguez's Example 5 describes a shiglc-component paint formed by reacting a 
water dispersion of the Rodriguez Example 1 resin with 4,4'-metiiylene-bis(cyclohcxyl 
isocyanate. Applying the above-mentioned basic isocyanate value formula and assuming 33.6 
wL % isocyanate content far 4,4'-niethyleDe-bis(cyClohcxyl isocyanate yields abasic isocyanate 
value of 29.9. Thus 29.9g of 4,4'-raethyiene-bis(cyck3hexyi isocyanate would be equividcnt to 
lOOg of the Rodriguez Example 1 nikyd resin solids. Rodriguez Exan^le 5 employed 7g (7%) 
4,4'-mcthylen6>his(cyclohexyl isocyanate per lOOg alkyd resin soliis. This was less than a 
stoichiometric rado of isocyanate groups to hydroxyl groups. The Rodriguez Example 5 paint is 
not SI two-component paint system (see Item (a)) and is not a paint containing at least a 
Stoichiometric ratio of isocyanate groups to hydroxyl groups (see Item (b)). 

14, Rodriguez's Exaniple 6 describes an alkyd resin whose hydrojcyl content can be 
calculated at 2.85 wt. % and a single^mponent pamt formed by reacting a neat solution of this 
tdtyd resin with TDI. Applying the above-mentioned basic isocyanate value fomiula and worst- 
case (Research Grade TDD highest isocyanate content a.-^samption, the basic isO(Syanate value 
would be 13.75. Thns 13.75g of Research Grade TDI would be equivalent to lOOg of the 
Rodriguez Example 6 alkyd resin soUds. Rodriguez Example 6 employed 16g (16%) TDT per 
lOOg alkyd resin solids, an amount that was slightly more than the basic isocyanate value. 
However, Rodriguez added the TDI in two stages, by (i) making a 9.8% TDI addition to the neat 
alkyd resin and allowing the mixture to leact at 1 80" F (82° C) for one hour, followed by (ii) 
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■ dispersing tiie resulting product in water, adding enough additional TDI tu give a 16% 

mgdificatioo and allowing ttie mixture to react at 75" F (24« C) foi- 10 miimtes. The first TDI 
addition was perfoimed under coodidons that would p(&-Teoct substaatially all available 
hydnwtyl groups widi isocyanate. For example, the nwsm was not dispersed in water, thus 
preventing such water ftom competing with hydroxji groups for leactioii with the TDI. The 
resin had just been heated to 420° F (215" C) and then cooled to 150° F (66° C\ which would 
remove substantially any other water tiiat may have been present. The 180° F (82" C). one hour 
reacdon gonditions following the first TDI addition would ensure substandally complete 
reaction of flie hydroxyl groups in the lesin with isocyanaie. The Rodriguez Example 6 paint is 
not a two-componeut paint system (see Bern (a)) and is not a paint widi no more than 30% of 
the hydroxyl groups bdngpre-ieacted with isocyanaxes (see Item (c)). 

15. To fiJtthrr '-Ttph^^ <^hK differencas between our claimed two-component paint 
systBm and Rodrigncz, 1 note that in our Example 1 we formed a 45 wt. % solids alkyd nesin 
(see page 8, line 26) whose hydroxyl content can be calculated at 4,48 wi. %, neun-alized the 
issin with methylene amine and ennilsified the neutralized resin in water. In Example 2 we 
mixed the Example 1 emulsion with pigments to form a white parent paint containing 60 
Parts of the alkyd lesin anulfiion in 97 parts of the parent paint (see page 9, lines 1 - 5), or 28 
wt. % alkyd resin. We then fonned two two-component paints as fbllow.";: 

16. In our Example 3 we mixed the Exawiple 2 parent paint at a 4:1 mixing ratio 
widi a curing agent containing 70 wt. % of apolyisocyanate based on hexamethylene 
diisocyanate (see page 9, lines 1 1 - 16) and having a 22 wt. % isocyanate content, to form a 
paint/curing agent mixture having a processing time of ahont 4 boms (se« page 9, line 17). 
Thus in our Example 3 we mixed 100 parts of the parent paint (28 parts of which were the 
alkyd resin solids) with 25 parts of the curing agent (70 wt. % or 17.5 parts of which were ihe 
polyisocyanate), Applying the above-mentioned basic isocyanate value formula yields a 50,3 
basic isocyanate value for the components in our Example 3. Thus 50.3g of the Example 3 
polyisocyanate would be equivalent to lOOg of the Example 1 aUcydresdn solids. We 
combined 17.5 parts of the polyisocyanate widi 28 parts of the alkyd resin solids, or 64.8g 
isocyanate for lOOg alkyd resin soUds. This was a 30 percent isocyanaie excess (64.8/50.3) 
over the basic isocyanate value. Our Example 3 paintAcaring agent mixture was a two- 
component paint system (see Item (a)), containing at least a stoichiometric ratio of isocyanate 
groups to hydroxyl groups (see Item (b)) and which did not have more thaJi 30% of the hydroxyl 

groups i«:e-reacted with isocyanates (see Item (c)). 
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17. In our Example 4 we formed an uflpagmemted mixture conlainiiig 87 wL % of 
theExan^le 1 Bmulsion, or 39.2 wt. % alkyd resin, solids. We combined this unpigmented 
mixture at a 3:i miKing ratio with the Example 2 earing agent. Thus wc imsed 100 parts of 
the UTipigm^ted mixtitre (39.2 pacts of which were the ali^d resin solids) with 33.3 parts of 
flie curing agent (70 wt. % or 23.3 parts of which was the polyisc)Cyaiiate), This teptesented 
59.4g isocyanate for lOOg alkydrestu aolids, and was an 18 percent isocyanate excess 
(59,4/50,3) over the basic isocyanate value. Our Example 4 mixture was a two-component 
paint system (see Item (a)), containing at least a stoichiometric ratio of isocyanate groups to 
hydroxyl groups (see Item (b)) and which did not have more than 30% oF the hydroxyl groups 
pre-reacted with isocyaxiates (see Item (c)). 

1 8, All statements made hereia of my own knowledge are true and all staiemenls 
made on information and belief are believed to be true; and furtlier that these staiememts were 
made with the knowledge that willful false statemeiats and the like so made are punishable by 
fine or inq)risonmejit, or both, und^ Section 1001 of Title 18 of the United States Cod& and 
that $uch willful false statements may jeopardize the vaUdiiy of the Appiicadon or any patent 
issuing thereon. 

RBther Declarant saith not. 





Peter Kuhlmann 
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